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Introduction
In the last RAN1#106-e meeting, the following agreements and conclusions were made:
	Agreement
For subband CQI reporting with more than 2 bits per subband
· Support 4-bits CQI only

Agreement
For subband CQI reporting in Rel-17, RRC can configure use of legacy 2-bits D-CQI or 4-bits CQI for each CSI report configuration.
· This feature is subject to UE capability
· FFS: Whether wideband CQI report can be omitted

Conclusion
There is no consensus in RAN1 on the support of delta-MCS in Rel-17.



[bookmark: _Ref31644251]In this contribution, discussion on remaining issues of enhanced sub-band CQI is provided. Our views on other URLLC-related aspect could be found in [1]-[4].
Discussion on enhanced SB CQI reporting
The main motivation for introducing 4-bit sub-band CQI signalling is argued to be a more accurate knowledge of channel/interference distribution in sub-bands. However, one of the main reasons of inaccuracies in link adaptation in our understanding is that the tails of the SINR distribution, i.e., very low or very high SINR, are poorly represented by the signaling limited to legacy CQI tables (see Figure 1), which is not directly addressed by adding levels for differential SB CQI reporting.



[bookmark: _Ref79079257]Figure 1. Illustration of effective SINR range distribution covered by a CQI table

Observation 1
· To make 4-bit SB CQI signalling beneficial for URLLC/IIOT scenarios, the legacy effective SINR range supported by CQI tables needs to be extended to even lower and even higher values.

To include more information about SINR distribution reusing CQI signaling framework, the differential SB CQI may be updated to signal somehow “very low SINR” or “very high SINR”, and in general to signal a larger effective SINR range. One example issue is the interpretation of CQI = 0 (out of range) which does not give any estimate about what the potential SINR observed for this reported CQI is. Thus, the following additional enhancements on top of 4-bit SB CQI signaling are necessary:
· Out of range CQI enhancement by associating an estimated effective SINR/SE with its value. For this purpose, the WB CQI can be re-interpreted, and it can signal the minimum SINR/SE among the sub-bands. It needs to also be able to signal SINR/SE below CQI = 1. The SINR which corresponds to CQI < 1 may be configurable.
· Extended range of lower/higher CQI values. When a resulting WB_CQI + SB_CQI_offset exceeds legacy range of 1…15 CQI, the values outside the legacy value range may be interpreted as an SINR or SE offset to the lowest or the highest CQI value entry from the associated table. By doing this, a more accurate SINR distribution may be composed by gNB and may be used for the techniques such as statistical CSI or worst CSI approaches at gNB side with much better accuracy and results. In particular, the WB CQI can be interpreted as an offset to absolute SB CQI, e.g. with the range [-8…7]. When resulting SB CQI is < 1 or > 15, the corresponding SE is scaled, e.g., assuming adding repetitions.
· Alternatively, or additionally, the extended SINR range may be achieved by a dynamic usage of multiple CQI tables, e.g., low SE 64 QAM + 256 QAM, which cover larger SINR/SE range than just a single table. In this case, some mechanisms to associate the two tables with the same report may be needed for keeping CSI computation time at the same level. The table for reporting may be selected by the UE based on SINR range and signaled together with CQIs. Also, the hard linkage between a BLER target and a CQI table needs to be removed in this case.

When all sub-bands are configured for CQI reporting, the WB CQI may not be useful since it may be derived from SB CQIs. In that case, WB CQI may be reinterpreted to realize the above enhancements.

Proposal 1
· WB CQI is kept in the CSI report
· When all sub-bands are configured with 4-bit CQI reporting, the following options to re-interpret WB CQI are considered
· Option 1: SB CQI is interpreted as the 4-bit SB CQI value plus CQI offset signalled in WB CQI taking range from [-8…+7]
· When resulting SB CQI is < 1 or > 15, the corresponding SE is scaled
· Option 2: WB CQI is interpreted as the minimum effective SINR among indicated sub-bands including values below the SINR corresponding to CQI = 1

Conclusion
In this contribution the CSI measurement and feedback enhancements targeting URLLC/IIOT scenarios in Release 17 have been presented. Based on the provided analysis and discussion, the following proposal have been made:

Proposal 1
· WB CQI is kept in the CSI report
· When all sub-bands are configured with 4-bit CQI reporting, the following options to re-interpret WB CQI are considered
· Option 1: SB CQI is interpreted as the 4-bit SB CQI value plus CQI offset signalled in WB CQI taking range from [-8…+7]
· When resulting SB CQI is < 1 or > 15, the corresponding SE is scaled
· Option 2: WB CQI is interpreted as the minimum effective SINR among indicated sub-bands including values below the SINR corresponding to CQI = 1
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